Serial sections of 812 rectal biopsy specimens from 356 Crohn's disease patients were analysed for mucosal epitheial dysplasia. Dysplasia was found in 18 patients (5%), with four showing dysplasia on repeat biopsy specimen. In these 22 biopsy specimens the dysplasia was mild in 13, moderate in nine, and severe in none. Subsequently, three patients (17%) developed neoplasms including carcinoma in two and an adenomatous polyp in one. In colectomy specimens which showed dysplasia, significantly more dysplastic changes were found in seven patients who underwent colonic resection than in 10 others who underwent operation but had no prior dysplasia (p<O0OOl). Thirteen patients still have their rectum in situ and remain at risk of developing colonic cancer. Four carcinomas developed in patients with Crohn's disease who did not have dysplasia on rectal biopsy specimen.
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Abstract Serial sections of 812 rectal biopsy specimens from 356 Crohn's disease patients were analysed for mucosal epitheial dysplasia. Dysplasia was found in 18 patients (5%), with four showing dysplasia on repeat biopsy specimen. In these 22 biopsy specimens the dysplasia was mild in 13, moderate in nine, and severe in none. Subsequently, three patients (17%) developed neoplasms including carcinoma in two and an adenomatous polyp in one. In colectomy specimens which showed dysplasia, significantly more dysplastic changes were found in seven patients who underwent colonic resection than in 10 others who underwent operation but had no prior dysplasia (p<O0OOl). Thirteen patients still have their rectum in situ and remain at risk of developing colonic cancer. Four carcinomas developed in patients with Crohn's disease who did not have dysplasia on rectal biopsy specimen.
The increased risk of cancer of the bowel in patients with Crohn's disease has been established.'-5 This risk is greater in patients with Crohn's disease of the colon or ileocolitis' 4I than those with ileitis.2 3S Epithelial dysplasia in ulcerative colitis is regarded as a predictor of future colorectal carcinoma or as a sign that it may already coexist, 6 and has served as the basis for surveillance programmes.7 Dysplasia in conjunction with Crohn's disease has also been reported,>" but the limited data have not yet led to acceptance of regular colonoscopic surveillance in these patients.
The most accessible segment of the intestinal tract for biopsy is the rectum. Influenced by the high yield of epithelial dysplasia found on rectal biopsy specimens in patients with ulcerative colitis,6 12-16 a similar search for dysplasia was undertaken in patients with Crohn's disease to determine its frequency and importance.
Methods
During the 10 years between 1971 and 1981, 838 sigmoidoscopic rectal biopsies were performed in 356 patients with Crohn's disease in any part ofthe digestive tract. These biopsies were undertaken for diagnosis, differential diagnosis, to determine the extent of bowel involvement, and for research goals such as response to drug therapy, as well as to identify dysplasia. Microscopic slides of these 838 biopsy specimens were reviewed for dysplasia as well as for any other histological changes in the rectal mucosa. The review was made by a pathologist (SCS) who was blinded as to the clinical severity, duration, or gross extent of the Crohn's disease. Colonic mucosal dysplasia was considered histologically and cytologically to be the same in Crohn's disease as in ulcerative colitis, and the same diagnostic criteria established by the study group for ulcerative colitis were utilised.'7 One of us (SCS) was a participant in the study group and its publication. The biopsy specimens interpreted as showing dysplasia were entered into a separate blind coded study intermingled with three times as many sets of rectal biopsy specimens from Crohn's disease patients which showed only inflammatory and regenerative changes. These were reviewed by another pathologist (GYL) who also has special experience in the field of dysplasia.
All biopsy specimens had been taken by one of us (BIK) using the bronchoscopic type cupped forceps.'8 In all instances, three specimens were taken at least 1 cm apart from the most distal 10 cm of rectal mucosa. The specimens were fixed in Bouin's solution, processed in the usual manner, and stained with haematoxylinphloxin-safranin trichrome. The overall range of serial sections examined for each specimen was three to 73. Clinical correlations were made with patient age, duration of disease, distribution of disease, gross sigmoidoscopic findings, coincidental histological findings, and the dysplasia. Follow up was then attempted to determine the current clinical status ofthe patients, evidence of dysplasia in later biopsy specimens, histological evidence of dysplasia in any later resected diseased colonic segment, and the later development of carcinoma.
Low grade dysplasia, comprising slight and moderately severe degrees of dysplasia, was characterised by enlarged, usually hyperchromatic, crowded and stratified crypt nuclei. These nuclei were largely confined to the basal half of the cells. Sometimes incomplete cell maturation or dystrophic goblet cells with altered nuclear polarity were present. High grade dysplasia, comprising severe dysplasia and carcinoma in situ, was characterised by nuclear stratification extending into the upper parts of the cells, with nuclear pleomorphism and loss of polarity. For the purpose ofthis study, low grade dysplasia was further divided into mild and moderate as described earlier. '9 Examples of mild and moderate dysplasia are shown in Figures 1 and 2 . Indefinite or doubtful instances of dysplasia were excluded from this study. Other histological changes also were identified by previous established criteria. '9 Microscopic slides of surgical resection specimens were examined field by field of mucosa; each field was about 1-5 mm in diameter and approximately the same size as the mucosa included in the individual serial sections of a biopsy specimen. Using the criteria noted above, dysplasia, if present, was identified and the number of total fields containing dysplasia were determined.
Comparisons were made between the groups Review of slides by the other pathologist (GYL) resulted in an overall correlation of interpretation of 93% and a correlation of 75% with the original determination of low grade dysplasia. Other accompanying histological findings are listed in Table I . Clinical features in the 18 patients in whom dysplasia was found are presented in Table II . Of the remaining two patients whose later course was disclosed at follow up, one 21 year old man (patient 4), in whom moderate dysplasia was found on rectal biopsy specimen, had suffered with Crohn's disease for 13 years, had undergone a subtotal colectomy with ileosigmoidostomy, and had very active recurrent disease proximal and distal to the anastomosis complicated by an abdominal wall fistula. He had been lost to follow up for 13 years. Subsequent information showed that he underwent ileoproctectomy for carcinoma of the rectum seven years after the biopsy specimen that showed dysplasia and had subsequently died of metastatic mucinous adenocarcinoma.
The other, a 36 year old woman (patient 17), in whom moderate dysplasia was found on rectal showed that a sigmoidal lesion had been found at colonoscopy and biopsy specimens showed adenocarcinoma. The specimens from and proximal to the lesion also showed moderate dysplasia. A liver biopsy specimen showed adenocarcinoma and she died of metastases one year after dysplasia was found by rectal biopsy specimen. In 13 patients, the rectum remains in situ (Table III) . These 13 patients may develop carcinoma in this segment and at least 10 ofthem have been followed up with periodic sigmoidoscopy or colonoscopy and biopsies.
Records of patients with widespread Crohn's disease affecting the colon seen in the same private practice were reviewed to find those with rectal biopsy specimens that were negative for dysplasia who later underwent resection. Ten cases were found and the slides of the colon were reviewed. No dysplasia was found in nine patients in a search of 2152 total fields (range 108-461 field each). In the 10th patient, moderate dysplasia was found in three and slight dysplasia in another three of the 115 fields examined. The patient is clinically well with an ileostomy after total proctocolectomy.
Statistical comparisons of the number of patients with or without any colonic dysplasia in the resection specimens in the presence or absence of prior dysplasia in biopsy specimens showed no significant difference between these two groups, using the X2 test. This could be related to the small numbers involved. The numbers of microscopic fields with dysplasia in the resected colons, however, were highly significantly more frequent in the patients with dysplastic rectal biopsy specimens than in those without, x2= 18X9 (p<O0001).
During the same 10 year period of this study, Clinically well -ileocolectomy 13 
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Clinically well -abdominoperineal resection 14 7 Active disease -no surgery 14 8
Died -sepsis -earlier ileocolectomy 8 9 Active disease -no surgery 11 10
Active disease -ileocolectomy 11 11 Clinically well -ileocolectomy -diverted colon 9 12 Clinically well -adenomatous polyp of rectum 41 -no surgery 13 Clinically well -perirectal abscess 8 14 Active disease -ileocolectomy 7 15 Clinically well -ileocolectomy -diverted 7 rectum 16 Clinically well -no surgery 13 17 Died -carcinoma of colon 24 18 Clinically The predictive value of dysplasia for the development of neoplasms of the colon in this study is at least 17%. One patient had a tubular adenoma at the site of an ileorectal fistula, suggesting that the fistula might contribute to the development of a neoplasm. The other two were found at follow up to have died of adenocarcinoma, one originally in the rectum and the other in the sigmoid colon. In another four of the 18 patients dysplasia without carcinoma was found later at the time of ileocolic resection or at necropsy.
Crohn's disease is prone to recurrent bursts of activity for a lifetime. Furthermore, after surgical resection, it often extends to the next proximal bowel segment. Despite the lack of enthusiasm for surgery in Crohn's disease because of this phenomenon, surgical resections have been performed for incapacitating complications more often than in ulcerative colitis. It is perhaps because of these resections of the most diseased segments, which are performed relatively early in the course, that the risk of carcinoma has been considered to be less than in ulcerative colitis.
The evidence for dysplasia either preceding or accompanying carcinoma of the bowel in Crohn's disease is well documented.289 When dysplasia accompanies the carcinoma, the two may be distant from each other.823 Furthermore, the carcinoma may be multifocal in origin." [23] [24] [25] Consideration of a surveillance programme when Crohn's disease affects the colon seems warranted, although the reported incidence of dysplasia in Crohn's disease has been less than in ulcerative colitis. In addition to the high resection rate for Crohn's disease, this may be explained by the difficulty in taking biopsy specimens because of narrowed lumens, strictures, and fistulas, which make colonoscopy difficult. The value of taking random rectosigmoidal biopsy specimens has been noted previously in these situations. 8 Sigmoidoscopy and biopsies in surveillance for dysplasia complicating Crohn's disease should be considered on the same basis as in ulcerative colitis. 16 The overall yield of dysplasia on rectal biopsy specimens in patients with Crohn's disease in this study is 5%, a figure derived by including patients with normal looking rectal mucosa (30%). Since the finding of dysplasia predicts the development or coincidence of neoplasm in 17%, including colorectal carcinoma in at least 11%, the rectal biopsy seems warranted when sigmoidoscopy or colonoscopy is being performed in the course of the normal management of Crohn's disease. 
